Lack of hygiene knowledge and perception of food handlers, play a big role in outbreaks. The purpose of this study was to evaluate knowledge and awareness of food handlers with regard to food safety in Istanbul. The survey was conducted involving 400 kitchen employees working in 22 kitchens in Istanbul. The findings have been analysed with respect to gender, educational level and work experience variables in the SPSS program. According to results; 90.8% of participants know that, food hygiene means to remove the illness-causing factors in food. It was determined that the level of knowledge of food handlers did not differ according to gender. According to the hypothesis that we obtained that there is a difference according to education levels. Also, knowledge of the food handlers was significantly different according to the job position and to the duration of the food handler in a food establishment.
Introduction
Food borne diseases still continue to be a major public health concern all over the world even in developed countries (Cates et al., 2009 ). Each year, it is reported that millions of people suffer from food-borne diseases because of consumption contaminated food (Sanlier, 2009; Cates et al., 2009; Senior, 2009 ). According to European Food Safety Authority (EFSA, 2010) report, 48.7% of foods borne illnesses are associated with food services. Consumers, become more concerned with food safety and quality of food ingredients because of the outbreaks caused by food borne disease agents. European Food Safety Authority and the European Centrefor Disease Prevention and Control reported that, only in the year of 2013, 5196 food-borne and waterborne outbreaks, 5946 hospitalizations and 11 deaths in the European Union (EU). Among these, 22.2% of out breaks were occurred in food establishments such as restaurants, cafes, pubs, bars and hotels (EFSA & ECDC, 2015) .
News about the disease outbreaks, lectures on food safety in schools, reports and announcements from authority cause consumers to have awareness and knowledge on food borne diseases. In such a case, consumer awareness, hazard possibility coming from foods and quality searching, make food handlers to obey hygiene rules and to take care what they do. A study in USA, suggested that improper food handler practices contributed to approximately 97% of food borne illnesses (Howeset al., 1996) . As Sharif & Al-Malki (2010) reported; three factors are playing important role in food poisoning outbreaks concerning food handlers: knowledge, attitude and the other one is practice. Several authors have identified that good levels of knowledge on food safety among food handlers and the effective application of such knowledge in food handling practices are essential in ensuring the production of safe food (Mortlock, Peters, & Griffith, 1999) . As Todd et al. (2007) mentioned, the most reported cases related to food-borne disease are because of inadequate temperature control, infected food handlers and bare hand food manipulation, contaminated raw ingredients, cross-contamination and inadequate heat processing. In order to prevent these errors, food handlers' knowledge and awareness is surely very important. Because of that we examined food handlers' knowledge on such subjects. In the study performed by Smigic et al. (2016) , food handlers' knowledge and gaps related to these critical food safety issues were investigated. On the other hand, they also investigated and compared the level of food safety knowledge among food handlers in three different countries, Serbia, Greece and Portugal. In the study, the knowledge score (KS) was calculated by dividing the sum of correct answers by the total number of questions. As the conclusion of this research; the average KS for all participants was 70.5%. The best KS was obtained for Portuguese food handlers (72.6%), then Serbian food handlers (71.3%) and Greek food handlers get lower scores (69.1%). Pichler et al. (2014) was planned a study to detect the most important gaps in knowledge on food safety among food handlers in Vienna, Austria. According the results of this study; the average knowledge score for all food handlers was 76%. Knowledge gaps that determined in this research were concerning correct temperatures for cooking, holding and storing foods. There are many studies about the knowledge and practices of food safety which was done in different types of food processing plants and variety of food handlers (Bolton et al., 2008; Dewaal, 2003; Howells et al., 2008; McCarthy et al., 2007; Gomes-Neves et al., 2007; Marais, Conradie & Labadarios, 2007; Sanlier, 2009; Tokuç et al., 2009; Walker, Pritchard, & Stephen, 2003; Giritlioglu, Batman &Tetik et al., 2011) .
Food handlers' training is seen as an important strategy to increase the knowledge and awareness. As Clayton et al. (2002) reported; if food handlers develop a correct perception of hygiene, it will be possible to accomplish the risk of food borne illnesses. On the other hand, a number of studies indicate that although training may increase the knowledge of food safety, it does not always result in a positive change in food handling behaviours (Howes et al. 1996) .
As Bas et al. (2006) mentioned, there are many facts imposing risk on food safety in Turkish food and beverage industry, due to industrialization and mass production, fast food consumption, street vendors and growing international trade. Turkish Food Hygiene Regulation (Anonymous, 2011) notified many hygiene rules that food industry should obey in order to obtain healthy and safety food. On the other hand, according to this regulation, Turkish food business must provide food hygiene trainings related with work activities of their staff.
Many researchers concluded that safe food is the most important subject of the day and strictly related with good hygiene practices and the knowledge of the employees that carry the food production process. With the idea we got from this truth, we aimed to evaluate knowledge and awareness of all employees on food safety and hygiene rules and personal hygiene that hugs all food safety practices, in all types of kitchens, with a large scale in district of Istanbul. Also we focused on what they don't know about safe food. We tried to contact with food handlers working at all stages in caterings, restaurants, hotels, kebab houses, school kitchens. The results of this study will provide information for the national food safety training strategy.
Materials and Methods

Questionnaire Design
In order to determine the perception of hygiene and food safety knowledge of kitchen employees, a self-administrable, Likert type questionnaire has been used. The questionnaire was prepared based on the previous study conducted by Çakıroğlu and Uçar (2008) and the questions were developed with the help of literature review on food safety and food quality. The questionnaire consisted of 38 statements in three groups. The groups are about; socio-demographic characteristics (7 questions), food safety and hygiene rules (17 statements) and personal hygiene (12 statements). The questionnaire includes a set of negative sentences in addition to the positive ones. Responses to the positive sentences have been graded as follows: 'I certainly agree', 5 points; 'I agree', 4 points; 'undecided', 3 points; I don't agree', 2 points and 'I certainly don't agree', 1 point. In the negative sentences, the grades have been assigned in a reverse order.
Participating the Business and Delivery of the Questionnaires
This survey was conducted from March to December involving 400 kitchen employees working in 22 kitchens in Istanbul, a city in Turkey. Medium and large scaled enterprises' kitchens which includes at least 10 food handlers, were selected for the survey.Assessments were comprised of catering establishments, school food services, hotels, kebab houses, and restaurants. The employees in the selected kitchens were asked to complete self-administrable questionnaire in order to collect research data.
Evaluating the Questionnaires
The findings have been analyzed with respect to gender, educational level and work experience variables in the Statistical Package for Social Sciences (SPSS) program. In evaluating the hygiene perception grades, "Independent-samples T test" for the gender variable, "One-way Anova" analysis and "scheffe test" for the other variables have been applied. Frequencies, averages and standard deviations have been calculated.
Results and Discussion
The demographic characteristics of 400 persons who participated in the survey are given in Table 1. When Table 1 is examined, it was seen that 76% of the participants in food businesses were male workers, 75.8% were in the age range of 19-40, 42.2% were high school graduates, 26.5% were journeyman and 34.8% of the participants were working in a food service for more than 10 years. 64.8% of them were educated on food safety and 77% of them had periodic controls in their institution. The answers to the statements that measure the knowledge and awareness of food safety and hygiene rules that must be observed in food enterprises are as shown in (Anonymous, 2011) . 36% of participants answered as I certainly don't agree, I don't agree and undecided for the statement "Cooked foods can be kept at room temperature for more than 2 hours before serving". In addition, 18 people (4.5%) left this question blank. 23.3% of the kitchen workers responded by saying "Frozen foods can be frozen again after thawed", undecided, agree and strongly agree. The phrase "Frozen foods can be thawed at room temperature" was answered as undecided, I agree and I strongly agree at the ratio of 54.2 % and was left blank at the ratio of 5.8 %.
About more than half of food handlers have false knowledge on safety of frozen foods. The answers that were given to statements on frozen foods also indicated that there is a lack of knowledge on frozen foods. Foods should never be defrosted in this way why the reason bacteria can multiply rapidly between 4-60 C. In the study of Al-Shabib, Mosilhey & Husain (2016), 85% of workers were aware about the fact that defrosted foods cannot be refrozen again. According to Sani &Siow (2014) , about 75% of the respondents had knowledge about refreezing defrosted food. "I agree, I strongly agree and undecided" answers were given to "There is no harm in terms of human health for some of the molds growing on the food" is at the ratio of 30.2%. This is a big ratio for not to have knowledge about health harms caused by mycotoxins of moulds.
The reliability analysis of the statements on knowledge and awareness of personal hygiene was examined with the Cronbach alpha test and the value found to be 0.79. According to this value, it can be said that the answers given to the questions are consistent and the questions are reliable. The answers to the statements that measure the knowledge and awareness of personal hygiene are as shown in The most often reported food handlers' mistakes were handling of food by an infected person or by a person carries food-borne pathogens, touching the food with bare-hand, improper hand washing and insufficient cleaning of equipment that are in contact with foods (Nørrung & Buncic, 2008) .
The following hypotheses were established to determine whether the knowledge of food handlers on "Food Safety and Hygiene Rules" and "Personal Hygiene" differs according to the socio-demographic characteristics and the results were given in Table 4 . The independent samples t test and the ANOVA test were conducted to determine differences in significance level of 0.05.
When the hypotheses shown in the Table 4 are evaluated; it was determined that the level of knowledge of employees did not differ according to gender (Food Safety and Hygiene Rules knowledge; female=3.6195 ±0.9011, male=3.8185 ±0.8891 and Personal Hygiene knowledge; female=3.9444 ±0.6324, male=3.9715 ±0.6987) . It was seen that the regular audits and inspections of the food establishments and the trainings related to their fields have great importance in increasing the knowledge level of the kitchen workers. As the result of another research, it was observed that food safety training increased knowledge on food safety issues (Lynch, Elledge, Griffith, & Boatright, 2003) . A meta-analysis has shown that food safety training increases knowledge and improves attitudes about hand hygiene practices (Soon, Baines, & Seaman, 2012) . On the other hand, it is important not to forget that more knowledge does not always lead to positive changes in food handling procedures (Bas¸ Ersun, &Kıvanç, 2006; Ansari-Lari, Soodbakhsh, &Lakzadeh, 2010; Park, Kwak, & Chang, 2010) . Along with training, there are many other factors that may affect the knowledge of food handlers, such as age, education or work experience (Pichler, Ziegler, Aldrian, &Allerberger, 2014 Garayoa et al. (2011) , hygiene knowledge levels were slightly better among people who are graduated from middle-or high-school and for those who had worked 10 or more years in the catering sector.
Conclusion
Findings in this study provide very important information on the level of food safety knowledge and major knowledge gaps. 90.8% of participants know that, food hygiene means to remove the illness-causing factors in food however critical knowledge gaps were determined such as handling of frozen foods, hand washing, statements in national legislation, some important and critical food borne diseases and their agents, proper food storage temperatures and some of the important, critical hygiene rules. It is clear that in order to overcome the deficiencies in knowledge of kitchen workers' food safety and hygiene rules and personal hygiene, inservice training must be supported and maintained regularly in accordance with legal regulations. With the results of this study; it was seen that the regular audits and inspections of the food establishments and the trainings related to their fields have great importance in increasing the knowledge level of the kitchen workers. It was determined that the level of knowledge of employees did not differ according to gender. On the other hand; according to the hypothesis that we obtained that there is a difference according to education levels in terms of "Food Safety and Hygiene Rules knowledge". Also, knowledge of the employees was significantly different according to the job position and to the duration of the food handler in a food establishment.
